Production of pinoresinol diglucoside, pinoresinol monoglucoside, and pinoresinol by Phomopsis sp. XP-8 using mung bean and its major components.
Phomopsis sp. XP-8 is an endophytic fungus that has the ability to produce pinoresinol diglucoside (PDG) in vitro and thus has potential application for the biosynthesis of PDG independent of plants. When cultivated in mung bean medium, PDG production was significantly improved and pinoresinol monoglucoside (PMG) and pinoresinol (Pin) were also found in the culture medium. In this experiment, starch, protein, and polysaccharides were isolated from mung beans and separately used as the sole substrate in order to explore the mechanism of fermentation and identify the major substrates that attributed to the biotransformation of PDG, PMG, and Pin. The production of PDG, PMG, and Pin was monitored using high-performance liquid chromatography (HPLC) and confirmed using HPLC-MS. Activities of related enzymes, including phenylalanine ammonia-lyase (PAL), trans-cinnamate 4-hydroxylase (C4H), and 4-coumarate-CoA ligase (4CL) were analyzed and tracked during the cultivation. The reaction system contained the compounds isolated from mung bean in the designed amount. Accumulation of phenylalanine, cinnamic acid, p-coumaric acid, PDG, PMG, and Pin and the activities of PAL, C4H, and 4CL were measured during the bioconversion. PMG was found only when mung bean polysaccharide was analyzed, while production of PDG and Pin were found when both polysaccharide and starch were analyzed. After examining the monosaccharide composition of the mung bean polysaccharide and the effect of the different monosaccharides had on the production of PMG, PDG, and Pin, galactose in mung bean polysaccharide proved to be the major factor that stimulates the production of PMG.